PENGARUH EKSTRAK

BAWANG PUTIH (Allium sativum)

TERHADAP EKSPRESI INSULIN DAN

DERAJAT INSULITIS PANKREAS TIKUS SPRAGUEDAWLEY

YANG DIINDUKSI STREPTOZOTOCIN

THE EFFECT OF Allium sativum ON INSULIN EXPRESSION AND INSULITIS DEGREE OF PANCREAS SPRAGUE-DAWLEY RAT INDUCED BY STREPTOZOTOCIN by Kusuma Astuti, Meira Dewi
49 
DAFTAR PUSTAKA 
 
1.  Sivakumar S,Subramanian SP. Pancreatic tissue protective nature of D-Pinitol 
studied  in  streptozotocin-mediated  oxidative  in  experimental  diabetic  rats. 
Eur. J of Pharmacol 2009;622:56-70. 
2.  Liu CT,Sheen LY,Lii CK. Does garlic  have a role as an antidiabetic agent? 
Mol.Nutr. Food Res.2007;51:1353-64. 
3.  Departemen  Kesehatan  RI.  Diabetes  mellitus  Ancaman  Umat  Manusia  di 
Dunia  [Online]  [cited  30  Juli  2009]  from  URL  : 
http://www.depkes.go.id/index.php?option=news&task=viewarticle&sid=942
&Itemid=2 
4.  Ramadhan.  Waspadai  Ancaman  Diabetes  Mellitus.  Kompas  Kamis,  13 
November 2008. 
5.  Frode  TS,Medeiros  YS.Animal  Models  to  test  drugs  with  potential 
antidiabetic activity. Ethnopharmacol 2008;115:173-83  
6.  Departemen Kesehatan RI. Diabetes mellitus masalah kesehatan masyarakat 
yang  serius  [Online]  [cited  30  Juli  2009]  from  URL  : 
http://www.depkes.go.id/index.php?option=news&task=viewarticle&sid=942
&Itemid=2 
7.  Trucco M. Regeneration of the pancreatic ß cell. J Clin Invest. 2005 January 
3; 115(1): 5–12. 
8.  Diabetes  mellitus  type  I.  Wikipedia.  [on  line]  [cited  2010  January19  ]  
Available from URL http://en.wikipedia.org/wiki/Diabetes mellitus typeI  
9.  Bouwen L, Ilse R. Regulation of pancreatic beta-cell mass. Physiol Rev 2005; 
85: 1255-70. 
10.  Maitra,  A,  Abbas  A.K.  The  Endocrine  System.  In:  Robbins  and  Cotran. 
Pathologic Basis of Diseases. 7
th ed. Philadelphia:Elsevier Inc, 2005. p. 1189-
90. 
11.  Maedler K, Spinas G.A,Lehmann R, Sergeev P, Weber M, Fontana A,et al. 
-Cell  apoptosis  Via  Upregulation  of  Fas  Receptor  in 
Human Islets. Diab 2001;501683-90 
12. Wetzel J.D, Barton E.S,Chappell J.D,Baer G.S,Grundy M.M, Rodgers S.E,et 
al. Reovirus Delays Diabetes Onset but Does Not Prevent Insulitis in 
Nonobese  Diabetic Mice. [on line][cited 2010 January19 ]  Available from 
URL http://jvi.asm.org/cgi/content/full/80/6/3078 
13. Slover R.H, Eisenbarth G.S. Prevention of Type I Diabetes and Recurrent  -
Cell Destruction of Transplanted Islets. [on line][ cited 2010 January19] 
Available from URL http://edrv.endojournals.org/cgi/content/full/18/2/241  
 
50
14.  Veld P.I. Insulitis in Type 1 Diabetes: A Sticky Problem. Diab 2009;58:1292. 
15.  Guz  Y,  Nasir  I,  Teitelman  G.  Regeneration  of  pancreatic    cells  from 
intraislet  precursor  cell  in  an  experimental  model  of  diabetes.  Endocrinol 
2001;142(11):4956-58. 
16.  Aronoff  SL.  Glucose  Metabolism  and  Regulation  Beyond  Insulin  and 
Glucagon. Diab. Spect  2004;3(17):183-90 
17.  Suharmiati. Pengujian Bioaktivitas Anti Diabetes Mellitus Tumbuhan Obat. 
Cermin Dunia Kedokteran 2003:140;8-13. 
18.  Murkhejee PK,Maiti K, Murkhejee K,Houghton PJ. Leads from Indian plants 
with hypoglycemic potentials.Ethnopharmacol. 2006;106:1-28. 
19.  Ali R, Athar M, Abdullah A,Abidi S.A, Qayyum M. Nutraceuticals as natural 
healers: Emerging evidences. Afri. J.of Biotechnol.2009;8(6):891-98 
20.  Ammari F. Long-Term Complications of Diabetes Mellitus in The Western 
area of Saudi Arabia. Diabetol Croat.2004;33-2 
21.  Chandra  A,Mahdi  AA,Ahmad  S,Singh  RK.  Indian  Herbal  Result  in 
Hypoglycemic Response in Streptozotocin-Induced Diabetic Rats. Nutr. Res. 
2007;27:161-68. 
22.  Palsamy  P,Subramanian  S.  Resveratol,  a  Natural  Phytoalexin,  Normalizes 
Hyperglycemia  in  Streptozotocin-Nicotinamide  Induced  Experimental 
Diabetic Rats. Biomed & Pharmacothe.2008;62:598-605 
23.  El-Demerdash F.M, Yousef M.I, El-Naga N.I.A. Biochemical Study on the 
Hypoglycemic Effects of Onion and Garlic in Alloxan-Induced Diabetic Rats. 
Food and Chem. Toxicol. 2005;43:57-63. 
24.  Martinez  MC,Corzo  N,Viilamiel  M.  Biological  Properties  of  Onion  and 
Garlic. Trends in Food and Science & Technology 2007;18:609-25 
25.  Whorter  LS.Biological  Complementary  Therapies  A  Focus  on  Botanical 
Products in Diabetes. [on line] [cited 2010 Desember  19] Available from 
URL http://spectrum.diabetesjournals.org/content/14/4/199.full.pdf+html  
26.  Liu CT,Wong PL,Lii CK, Hse H,Sheen LY. Antidiabetic Effect of Garlic Oil 
but Not Diallyl Sulfide in Rats with Streptozotocin-Induced Diabetes. Food 
and Chem. Toxicol. 2006;44:1377-84. 
27.  Amirshahrokhi K,Dehpour AR,Hadjati J,Sotoudeh,Khansari MG. Methadone 
Ameliorates Multiple-Low-Dose Streptozotocin-Induced Type 1 Diabetes in 
Mice. Toxicol and App. Pharmacol.2008;232:119-24 
28.  Eidi A,Eidi M, Esmaeili.Antidiabetic effect of garlic (Allium sativum L) in 
normal and streptozotocin-induced diabetic rats. Phytomedicine 2006;13:624-
29. 
29.  Nugroho AE. Hewan Percobaan Diabetes Mellitus: Patologi Dan mekanisme 
Aksi Diabetogenik. Biodiversitas 2006:7(4);378-82.  
 
51
30.  Szkuldeski T. The mechanism of alloxan and streptozotocin action in   cells 
of the rat pancreas. Physiol Res 2001;50:536-56. 
31. Takasu N, Komiya L, Asawa T, Nagasawa Y, Yamada T. Streptozocin-and 
Alloxan-induced  H2O2  Generation  and  DNA  Fragmentation  in  Pancreatic 
islets.H2O2  as  Mediator  for  DNA  Fragmentation.  [on  line]  [cited  2010 
January19]  Available  from  URL 
http://www.ncbi.nlm.nih.gov/pubmed/1834504?ordinalpos=1&itool=EntrezS
ystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_SingleItemSupl.Pub
med_Discovery_RA&linkpos=5&log$=relatedarticles&logdbfrom=pubmed 
32.  Kondo S, Iwata I, Anzai K,Akashi T, Wakana S,Onkubo K,et al. Suppression 
of  Insulitis  and  Diabetes  in  B  Cell-deficient  Mice  Treated  with 
Streptozotocin: B Cells Are Essential for the TCR Clonotype Spreading of 
Islet-Infiltrating T Cells. Intern. Immunol. 2000;12(7):1075-83 
33.  Arora S, Ojha S.K, Vohora D. Characterisation of Streptozotocin Induced 
Diabetes Mellitus in Swiss Albino Mice. Glob. J.of Pharmacol.2009;3(2):81-
84. 
34.  Laboratory rat. Wikipedia,free encyclopedia. [on  line] [cited 2010 January 
19] Available from URL http://en.wikipedia.org/wiki/Laboratory_rat 
35.  Abeeleh MA. Induction of Diabetes Mellitus in Rats Using Intraperitoneal 
Streptozotocin:  A  Comparison  between  2  Strains  of  Rats.  Eur  J  Diab 
2009:32(3);398-402 
36.  Astuti  P,Fitria  L,S.Mulyati.  Pembuatan  Hewan  Model  Standar  Untuk 
Diabetes Melitus Tipe 1 Pada Tikus Galur Sprague dawley Sebagai Respon 
Streptozotocin.Laboratorium Penelitian Dan Pengujian Terpadu Univ.Gadjah 
Mada.Yogyakarta 2009 
37.  Sadler  T.W.Digestive  System.  In  Lagman´s  Medical  Embryology.ed  9
th. 
Germany: Springer.302-3 
38.  Hruban RH, Wilentz RE. The pancreas. In : Robbin and Cotran. Pathologic 
Basic of Disease. 7
th ed. Philadelphia: Elsevier Inc, 2005.p. 939-41. 
39.  Clare-Salzler MJ, Crawford JM, Kumar V. The Pancreas in Basic Pathology 
7
th ed. Philadelphia: Elsevier Inc,2003. p.635-55 
40.  Underwood  JC.  General  and  systemic  pathologiy.  2
nd  ed.  Terjemahan 
Indonesia:  Sarjadi,  editor.  Patologi  umum  dan  sistematik.  Ed.2.  Jakarta: 
EGC,2000 
41.  Karam JH, Forsham PH.Hormon-hormon Pankreas dan Diabetes Melitus. In 
Basic  and  clinical  Endokrinology.4
thed.Terjemahan  Indonesia:Kartini 
A,Mandera L.I,Sadikin V,editor. Endokrinologi.Ed 4. Jakarta: EGC,1994 
42.  Sadikin  V,  Saputra  V,  editors.  Anatomi  klinis  dasar.  Jakarta:Hipokrates, 
2002.  
 
52
43. Eisenbarth  GS.The  Pancreatic  Beta-Cell  in  Type  I 
diabetes:Cellular,Molocular &  clinical Immunology.Updated 2002 Agustus 
06.[online]  [cited  30  October  2009]Available  from  URL 
http://www.uchsc.edu/misc/diabetes/books/type1/type1_ch5.html 
44.  Bereket  A,  Lang  CH,  Wilson  T.A.  Alterations  in  the  Growth  Hormone-
Insuline-like  Growth  Factor  Axis  in  Insulin  Dependent  Diabetes  Mellitus. 
[online][cited  2009  january  19]  available  from  URL 
http://www.ncbi.nlm.nih.gov/pubmed/10226799?ordinalpos=1&itool=Entrez
System2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_SingleItemSupl.Pu
bmed_Discovery_RA&linkpos=4&log$=relatedreviews&logdbfrom=pubmed 
45.  Maedler K, Spinas GA, Lehmann R, Sergeev P, Weber M, Fontana A, et al. 
Glucose induces beta cell apoptosis via up regulation of the Fas receptor in 
human islets. Diab. 2001;50: 1683-90. 
46.  Eizirik D.L, Colli M.L, Ortis F. The Role of Informati -
Cell  in  Type  1  Diabetes.  [online][cited  2009  Desember  9]  available  from 
URL http://www.medscape.com/viewarticle/703547 
47. Donath M.Y, Ehses J.A, Meadler K, Schumann D.M, Ellingsgaard H, Eppler 
-Cell  Death  in  Type  2  Diabetes.  [online][cited  2009 
Desember  9]  available  from  URL  
http://diabetes.diabetesjournals.org/content/54/suppl_2/S108.full 
48. Ali  V.M, Pinkney J. Theraputic Potential of Insulin-Like Growth Factor-1 in 
Patients with Diabetes Mellitus[online][cited 2009 january 19] available from 
URL 
ttp://www.ncbi.nlm.nih.gov/pubmed/15832492?ordinalpos=1&itool=EntrezS
ystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_SingleItemSupl.Pub
med_Discovery_RA&linkpos=3&log$=relatedreviews&logdbfrom=pubmed 
49.  Cnop  M,  Nils  W,  Jean  CJ,  Anne  J,  Sigurd  L,  Decio  LE.  Mechanism  of 
pancreatic   cell death in type 1 and type 2 diabetes, many differences, few 
similarities. Diab.2005;54:97-107. 
50.  Johnson JD, Zhiqiang H, Kenichi O, Honggang Y, Yang Z, Hong W. RyR2 
and calpain-10 delineate a novel apoptosis pathway in pancreatic islets. The J 
Biol Chem 2004; 279(23):24794-802. 
51.  Cartailler  JP.  Insulin  from  secretion  to  action.  The  Beta  Cell  Biology 
Concortium [Online] 2004-2008 [cited 2008 March 2]; Available from URL: 
http://www.betacell.org/content/articles/print.php?aid=1.  
52.  Dickson LM, Christopher JR. Pancreatic  -cell growth and survival in the 
onset of type 2 diabetes : a role for protein kinase B in the Akt? Am J Physiol 
Endocrinol Metab 2004;287: E192-98. 
53.  Bowen R. Insulin synthesis and secretion [Online] 1999 June 15 [cited 2009 
October  23];  Available  from  URL  :  
 
53
http://www.vivo.colostate.edu/hbooks/pathphys/endocrine/pancreas/insulin_p
hys.html 
54.  Rajan S. Regulation of insulin secretion.Medscape Diabetes&Endocrinology. 
[Online]2002  Juli  19[cited  2009  October  23];  Available  from  URL  : 
http://cme.medscape.com/viewarticle/438368 
55.  Homeostatic  regulation  of  food  intake[online][cited  2009  Desember  24] 
available from URL  http://www.cellbiol.net/ste/alpobesity2.php 
56.  Eliasson  L,Abdulkader  F,Braun  M,Galvanovskis  J,hoppa  MB,Rorsman 
P.Novel  aspects  of  the  moleculer  mechanism  controlling  insulin 
secretion.J.Physiol.2008;586(14):3313-24. 
57. Kawada J. New Hypothesis for Mechanism of Streptozotocin and Alloxan 
Inducing Diabetes Mellitus. [online][cited 2009 january 19] available from 
URL 
http://www.ncbi.nlm.nih.gov/pubmed/1484345?ordinalpos=1&itool=EntrezS
ystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_SingleItemSupl.Pub
med_Discovery_RA&linkpos=2&log$=relatedreviews&logdbfrom=pubmed 
58.  Mellado-Gil  J.M,  Diosdado  M.A.  High  glucose  Potentiates  Cytokine  and 
streptozotocin-induced  Apoptosis  of  Rat  Islet  Cells:  Effect  on  Apoptosis-
related genes. Endocrinol.2004;183:155-62 
59.  Itoh N, Hanafus T, Miyazaki A, Miyagawa J, Yamagata K, Yamamoto M, et 
al Mononuclear cell infiltration and its relation to the expression of major 
histocompatibility  complex  antigens  and  adhesion  molecules  in  pancreas 
biopsy specimens from newly diagnosed insulin-dependent diabetes mellitus 
patients. J Clin Invest 1993;92;2313-22. 
60.  Itoh N, Imagawa A, Hanafusa T, Waguri M, Yamamoto K, Iwahashi H, et al. 
Requirement  of  Fas  for  the  development  of  autoimmune  diabetes  in 
monobese diabetic mice. J Exp Med 1997;186(4):613-18. 
61.  Visser  J,  Klatter  F,  Vis  L,  Groen  H,  Strubbe  J,  Rozing  J.  Long-term 
prophylactic  insulin  treatment  can  prevent  spontaneous  diabetes  and 
thyroiditis development in the diabetes-prone bio-breeding rat, while short-
term treatment is ineffective. Eur J Endocrinol 2003;149:223-29. 
62.  Bennet  RA,Pegg  AE.Alkylation  of  DNA  in  rat  tissues  following 
administration of streptozotocin. Cancer Research 1981;41:2786-90 
63.  Rossini  AA,  Like  AA,  Chick  WL,  Appel  MC,  Cahill  GF.  Studies  of 
streptozotocin-induced  insulitis  and  diabetes.  Proc  Natl  Acad  Sci 
1977;74(6):2485-89. 
64.  Filippi  CM,Herrath  MG.Viral  Trigger  for  Type  I  Diabetes.Diab. 
2008;57:2863-67. 
65.  Wang Z, Gleichmann H. GLUT2 in pancreatic islets: crucial target molecule 
in  diabetes  induced  with  multiple  low  doses  of  streptozotocin  in  mice. 
Diabetes 1998;47:50-56.  
 
54
66.   Lgssiar A, Hassan M, Schott-Ohly P, Friesen N, Nicoletti F, Trepicchio WL, 
et al. Interleukin-11 inhibits NF- B and AP-1 activation in islets and prevents 
diabetes induced with streptozotocin in mice. Exp Biol Med 2004;229:425-
36. 
67.  Jorns A, Gunther A, Hedrich HJ, Wedekind D, Tiedge M, Lenzen S. Immune 
Cell  Infiltration,  Cytokine  Expression,  and  -cell  Apoptosis  During  the 
Development  of  Type  1  Diabetes  in  the  Spontaneously  Diabetic  LEW. 
1AR1/Ztm-iddm rat. Diab. 2005;54:2041-52. 
68.  Gille L, Schott-Ohly P, Friesen N, Schulte-im-Walde S, Udilova N, Nohl H, 
et  al.  Generation  of  hydroxyl  radicals  mediated  by  streptozotocin  in 
pancreatic islets of time in vivo. Pharmacol Toxicol 2002;90:317-26. 
69.  Klinkhammer  C,  Popowa  P,  Gleichmann  H.  Specific  immunity  to 
streptozotocin  :  cellular  requirements  for  induction  of  lymphoproliferation 
Diab. 1988;37:74-80. 
70.  Li  Z,Zhao  L,Sandler  S,Karlsson  A.  Expression  of  Pancreatic  Islet  MHC 
ClassI,Insulin and ICA 512 Tyrosine Phosphate in Low dose Streotozotocin-
induced  Diabetes  in  Mice.Journal  of  Histochemistry  &  Cytochemistry 
2000;48(6):761-62 
71.  Adi AS. Allium Sativum L. [online]  [cited 8 Nov 2009] Available from URL 
http://toiusd.multiply.com/juornal/item/37/ Allium_sativum  
72.  Anonym. Herbal medicine .[Online] [cited 8 Nov 2009] Available from URL 
http://herbalmediceine.blogspot.com/2008/09/garlic-allium-sativum.html 
73.  Anonym.  Bawang  Putih  (Allium  sativum  L).Sebagai  Penurun  Kolesterol 
Darah. Piogama 1999;1ed.2  
74.  Hernawan  UE,  Setyawan  AD.Senyawa  orgonasulfur  Bawang  putih(Allium 
sativum L) dan Aktivitas Biologinya. Biofarmasi 2003;1(2):65-67 
75.  Woodville  W.  Allium  sativum  L,  Medical  Botany.[Online]  [cited  10 
November 2009]. Available from URL http://Wikipedia.org/wiki/Garlic. 
76.  Augusti,KT.Studies  on  the  effect  of  Allicin(diallyl  disulphideoxide)  on 
alloxan diabetes. Experien.1975;31(11):1263-65 
77.  Deidger S.Ode to garlic: the Stinky Rose can be good for you. Maclean’s 
1996;10J:62-64 
78.  Gupta N, Porter TD. Garlic and Garlic Derived Compound inhibit Human 
Squalenen monooxygenase. J Nutrition 2001;131: 1662-67. 
79.  Mattew  PT,Augusti  KT.  Studies  on  the  Effect  of  Allicin  (diallyl 
disulphideoxide)  on  Alloxan  Diabetes.  Hypoglycaemic  action  and 
enhancement  of  Serum  Insulin  Effect  and  Glycogen  Synthesis.  Ind  J  of 
Biochem 1973;10:209-12.  
 
55
80.  Ohaeri OC. Effect of Garlic Oil on the Levels  of  various enzymes  in the 
Serum and tissue of Streptozotocin Diabetic Rats. Bioscien R 2001;21(1):19-
24 
81.  Zhang XH, Lowe D, Gilles P, Fell S, Connvek MJ, Maslin DJ. Gender may 
Affect the Action of Garlic Oil in Plasma Cholesterol and Glucose level of 
Normal Subjects.J Nutr. 2001;131:1471-78. 
82.  Al-Qattan  K,  Thomson  M,  Ali  M.Garlic  (Allium  sativum)  and  ginger 
(Zingiber  officinale)  attenuate  structural  nephropathy  progression  in 
streptozotocin-induced diabetic rats. Clin Nutr. and Metab.2008;3(2): e62-e71 
83.  Zhang XH. WHO Monographs on Selected Medicinal Plants: Bulbus Allium 
sativum. Geneva: World Health Organization 1999. 
84.  Banerje SK, Maulik  SK. Effect of Garlic on Cardiovascular Disorder. J Nutr. 
2002;1(4):1-14. 
85.  Bassirat  M,  Khalil  Z.  Short  and  long-term  modulation  of  microvascular 
responses in streptozotocin – induced diabetics rats by  glycosylated products. 
J of Diab. and Compl.2008;24:2010:64-72 
86.  Baluchnejadmorajad T, Roghani M. Garlic extract attenuates time-dependent 
changes in the reactivity of isolated aorta in streptozotocin-diabetic rats. Life 
scien.2003;73:2281-89 
87.  Ahman  S.A,  Ahmed  N.  antiglycation  Properties  of  aged  Garlic  Extract: 
Possible  Role  in  Prevention  of  Diabetic  Complications.J.Nutr. 
2006;136:796s-99s 
88.  Baluchnejadmorajad T, Roghani M, Homayounfar H, Hosseini M. Beneficial 
effect of aqueous garlic extract on the vascular reactivity of streptozotocin-
diabetic rats. J.Ethnopharm.2003;85:139-44 
89.  Drobiova  H,  Thomson  M,  Al-Qattan  K,  Shalaby  R.P,  Al-amin  Z,  Ali  M. 
Garlic  Increas  Antioxidant  Levels  in  Diabetic  And  Hypertensive  Rats 
Determined by a Modified Peroxidase Method. eCam 2009:1-7 
90.  Lee Y.M, Gweon O.C, Seo Y.J, Im J, Kang M.J, Kim M.J, et al. Antioxidant 
effect of garlic and aged  black garlic  in  animal  model of type 2 diabetes 
mellitus. Nutr.Res and Pract.2009;3:2:156-61 
91.  World Health Organization,Research guidelines for evaluating the safety and 
efficacy  of  herbal  medicines.  Manila:  WHO  on  Regional  office  for  the 
western Pasific,1993 
92.  Kolb-Bachocen V, Epstein S, Keisel U, Kolb  H. Low dose streptozotocin 
induced diabetes  in  mice. Electron  microscopy reveals  single cell  insulitis 
before diabetes onset. Diabetes 1988;32:21-7 
93.  Like AA,Rosini AA.Streptozotocin-induced pancreatic insulitis: new model 
of diabetes mellitus.Science;1976:193:145-17  
 
56
94.  Thulesen J. Cathrine O, Jensd JH, Stee SP. Short Term Insulin Treatment 
Prevents  the  Diabetogenic  Action  of  Streptozotocin  in  Rats.  Endocrinol 
1997;138(1):62-68. 
95.  Perhimpunan  Dokter  Spesialis  Patologi  Indonesia(IAPI).Pedoman 
penanganan bahan pemeriksaan untuk histopatologi. 1th.ed.Jakarta,2008 
96.  Propet  E,  Mills  B,  Arrington  JB,  Sobin  LH.  Laboratory  methods  in 
histotechnology. 1th ed. Washington DC : American Registry of Pathology, 
1994. 
97.  Lab.Vision  Corporation.Immunohistology  protocols[online].[2004cited 
2010Agust17.]Available  from 
URL:http://www.labvision.com/pdf/Immunochemistry.pdf 
98.  Allred CD. Scoring immunostained slides. Modern Pathol 1998;11(2):155-68. 
99.  Masiello  P,  Nvelli  M,  Fierabracci  V,  Bergamini  E.  Protection  by  3-
aminobenzamide and nicotiamide against Streptozotocin – induced beta cell 
toxicity  in  vivo  and  in  vitro.  Res  Coomon  Chem  Pathol  Pharmacol 
1990;69:17-32 
100.  West  E,  Simon  OR,Morrison  EY.Streptozotocin  alters  pancreatic  beta  cll 
responsiveness to glucose within six hours of injection into rats. West Indian 
Med J;1996:45:60-62 
101.  Saraf S, Mahendra SA. Flavonoids: A nutritional protection against oxidative 
and UV induced cellular damages. Phcog Rev 2007;1(1):30-40. 
102.  Gerritson M E, Carley W W, Ranges G E, Shen C P, Phan S A. Flavonoids 
inhibit cytokine-induced endothelial cell adhesion protein gene expression. 
Am J Pathol 1995;147(2):278-92. 
103.  Manject K, Ghosh B.  Quercetin inhibits LPS-induced nitric oxide and tumor 
necrosis  factor-alpha  production  in  murine  macrophages.  Int  J 
Immunopharmacol 1999;21:435-43. 
104.  Wadsworth T L, Koop D R. Effect of the wine polyphenolic quercetin and 
resveratrol  on  pro-inflammatory  cytokine  expression  in  RAW  264.7 
macrophages. Biochem Pharmacol 1999;57(8):941-49. 
 
 
 
 